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The "Nine Criteria" used to evaluate clean UP alternatives in the S u o e r f i i n d Program

1. Overall Protect ion of Human H e a l t h and Environment
2. C o m p l i a n c e with F e d e r a l , S t a t e , and local s tandards
3. Long-term E f f e c t i v e n e s s and Permanence
4. Reduction in T o x i c i t y , M o b i l i t y , and Volume Through Treatment
5. Shor t Term E f f e c t i v e n e s s
6. I m p l e m e n t a b i l i t y
7. Cost
8. S t a t e Acceptance
9. Community Acceptance
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6.0 D E T A I L E D ANALYSIS OF REMEDIAL ALTERNATIVES

T h i s section provide s a d e t a i l e d analys i s of the remedial a l t ernat ive s d eve l oped in S e c t i o n 5. The
al t ernat ive s are evaluated against the thre sho ld and primary b a l a n c i n g criteria s p e c i f i e d in the NCP and
the FS G u i d a n c e (EPA, 1988a) to ensure that the s e lec ted remedial al ternative w i l l : protect human hea l th
and the environment; c o m p l y with or i n c l u d e a waiver of A R A R s ; be c o s t - e f f e c t i v e ; u t i l i z e permanent
s o l u t i o n s and a l t e r n a t i v e treatment t e c h n o l o g i e s or resource recovery t e c h n o l o g i e s to the maximum extent
p r a c t i c a b l e ; and addre s s the s ta tu tory pre f erence for treatment as a p r i n c i p a l element. The m o d i f y i n g
criteria of S t a t e and Communi ty acceptance w i l l be addressed by EPA a f t e r t h i s FS is comple t ed and prior
to the f i n a l i z a t i o n of the ROD, and w i l l be based on comments received by EPA during a p u b l i c comment
period.

The nine FS eva lua t i on criteria s p e c i f i e d in the NCP are:

• T h r e s h o l d Criteria
Overall Protect ion of H u m a n H e a l t h and the Environment
Compl ianc e with ARARs

• Primary Balancing Criter ia
S h o r t - T e r m E f f e c t i v e n e s sLong-Term E f f e c t i v e n e s s and Permanence
Reduct ion of T o x i c i t y , M o b i l i t y and V o l u m e Through Treatment
I m p l e m e n t a b i l i t y
Cost

• M o d i f y i n g Criteria
State Acceptance
Communi ty Acceptance

The s e criteria are f u r t h e r d e f i n e d by a set of sub criteria and f a c t o r s described in the FS guidance
(EPA, 1988a). W h i l e all nine criteria are important , they are weighed d i f f e r e n t l y in the deci s ion-making
process d e p e n d i n g on whether they describe a required level of performance (threshold criteria), provide
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for cons iderat ion of t echnical merits (primary b a l a n c i n g cri teria), or involve the evaluation of non-EPA
reviewers that may i n f l u e n c e an EPA dec i s ion ( m o d i f y i n g cri teria). E x p l a n a t i o n s of the criteria, a long
with a generalized summary of these sub criteria and fac tor s , are presented below.

Overall Protec t ion of H u m a n H e a l t h and the Environment

The eva lua t i on of the overall pro t e c t i on of human h e a l t h and the environment is based on a
compos i t e of f a c t o r s assessed under the eva lua t i on criteria. The criteria s p e c i f i c a l l y considered are:
short-term e f f e c t i v e n e s s , long-term e f f e c t i v e n e s s and permanence, and compl iance with ARARs.

C o m p l i a n c e with ARARs

T h i s eva lua t i on analyzes the expec t ed p er f ormance of each a l t e rna t iv e in meet ing the F e d e r a l and
S t a t e s t andard s , or l i m i t a t i o n s that c on s t i t u t e a p p l i c a b l e or relevant and a p p r o p r i a t e requirements
(ARARs).

" A p p l i c a b l e Requirements" are those:

C l e a n u p s tandard s , s t andard s of control, or other subs tant ive environmental pro t e c t i on
requirements, criteria or l i m i t a t i o n s p r o m u l g a t e d under F e d e r a l environmental or S t a t e
environmental or f a c i l i t y c i t i n g laws that s p e c i f i c a l l y addres s a hazardous substance, p o l l u t a n t or
contaminant at a CERCLA site. Only those S t a t e s tandards that are i d e n t i f i e d by a S t a t e in a
t i m e l y manner and that are more stringent than F e d e r a l requirements may be a p p l i c a b l e . (NCP,
40 CFR § 300.5; C o m p l i a n c e with Other Laws Manual , p. 1-10.)

"Relevant and A p p r o p r i a t e Requirements" are those:

C l e a n u p s tandard s , s tandards of control, and other subs tantive requirements, criteria or
l i m i t a t i o n s promulgat ed under Federa l environmental or S t a t e environmental or f a c i l i t y s i t ing
laws that, wh i l e not a p p l i c a b l e to a hazardous substance, p o l l u t a n t , contaminant, remedial action,
locat ion, or other circumstance at a CERCLA site, addre s s prob l ems or s i tuations s u f f i c i e n t l y
s imi lar to those encountered at the CERCLA site so that their use is well suited to the par t i cu lar
site. Only those S t a t e s tandards that are i d e n t i f i e d in a t i m e l y manner and are more stringent than
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F e d e r a l requirements may be relevant and appropr ia t e . (NCP, 40 CFR § 300.5; C o m p l i a n c e with
Other Laws Manual , p. 1-10.)

The f o l l o w i n g ARARs are considered in the evaluat ion of each al ternative: c h e m i c a l - s p e c i f i c
(e.g., air q u a l i t y s tandard s); and a c t i o n - s p e c i f i c (e.g., s o l id waste d i s p o s a l s tandards). No location-
s p e c i f i c ARARs were i d e n t i f i e d .

The NCP al so requires the i d e n t i f i c a t i o n of other mat er ia l s that , w h i l e not ARARs, may be u s e f u l
in e v a l u a t i n g a p p r o p r i a t e r emedia t i on goal s or approache s . The "to be considered" (TBC) category
g e n e r a l l y is d e f i n e d to i n c l u d e advisories , criteria, or gu idance d e v e l o p e d by EPA, other F e d e r a l
agencies, or S t a t e s that , w h i l e not l e g a l l y b i n d i n g requirements, may be u s e f u l in d e v e l o p i n g C E R C L A
remedies (see S e c t i o n 300.400 (g)(3)). The NCP prov ide s that , un l ik e ARARs, the use of T B C s is
di s cre t ionary and that they are to be evaluat ed on an "as appropr ia t e " basis. The NCP also c on f i rms that
the role of T B C s shou ld not be tantamount to that of c l e a n u p s tandards . Because T B C s are, by d e f i n i t i o n ,
neither promulgated nor enforceable , they do not have the same status under CERCLA as ARARs. T B C s
may, however, be u s e f u l in e v a l u a t i n g protec t ivenes s or how to carry out certain actions or requirements.

S h o r t - T e r m E f f e c t i v e n e s s

T h i s evaluat ion criterion addres se s the e f f e c t s o f the remedial a l t e rna t ive during the construction
and i m p l e m e n t a t i o n phase u n t i l the remedial o b j e c t i v e s are met. A l t e r n a t i v e s are evaluated with respect
to their p o t e n t i a l e f f e c t s on human hea l th and the environment during i m p l e m e n t a t i o n of the remedial
action. As s p e c i f i e d in the CERCLA guidance, the short-term impac t s of each remedial a l t ernat ive are
assessed con s ider ing the f o l l o w i n g fac tors:

Short- t erm risks that might be posed to the community during i m p l e m e n t a t i o n of
remedial action;
Potent ia l impac t s on workers d u r i n g remedial action and the e f f e c t i v e n e s s and
r e l i a b i l i t y of protect ive measures;
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• Pot en t ia l environmental i m p a c t s of the remedial action and the e f f e c t i v e n e s s and
r e l i a b i l i t y of m i t i g a t i v e measures during i m p l e m e n t a t i o n ; and

• The t ime unt i l protec t ion is achieved.

L o n g - T e r m E f f e c t i v e n e s s and Permanence

Evalua t i on of long-term e f f e c t i v e n e s s and permanence considers the risks remaining a f t e r the
response o b j e c t i v e s have been met. F a c t o r s cons idered, as a p p r o p r i a t e , i n c l u d e the f o l l o w i n g :

• M a g n i t u d e of r e s idual risk remaining from untreated waste or treatment r e s idua l s
remaining at the c onc lu s i on of the remedial a c t iv i t i e s .

• A d e q u a c y and r e l i a b i l i t y of controls. T h i s f a c t o r assesses the adequacy and
s u i t a b i l i t y of control s , if any, that are used to manage untreated wastes that
remain at the site. The long-term r e l i a b i l i t y of management controls for
p r o v i d i n g continued pro t e c t i on are a l so assessed, i n c l u d i n g the p o t e n t i a l need to
replace t e chnical component s of the a l t e rna t iv e , and the p o t e n t i a l exposure
pathway and the risks, should the remedial action need replacement. In
accordance with NCP requirements (40 CFR 300.430) and the FS Guidance
(EPA, 1988a), the p r i n c i p a l fac tors considered are:
• The l i k e l i h o o d that the t e c h n o l o g i e s w i l l meet required process

e f f i c i e n c i e s or per formance s p e c i f i c a t i o n s ;
• The type of long-term management required;
• Requirements for long-term monitoring;
• Operation and maintenance f u n c t i o n s ;
• D i f f i c u l t i e s and uncertainties associated with long-term operation and

maintenance;
• The p o t e n t i a l need for replacement of technical components;
• The magni tude of the threats or risks should the remedial action need

rep lac ement;
• The degree of c o n f i d e n c e that controls can adequa t e ly handle po t en t ia l

prob l ems; and
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• The uncertaintie s associated with land d i s p o s a l of r e s idua l s and untreated
wastes.

Reduc t i on o f T o x i c i t y , M o b i l i t y or V o l u m e T h r o u g h T r e a t m e n t

The FS G u i d a n c e i d e n t i f i e s the f o l l o w i n g fa c t or s to be considered in the evaluat ion of the degree
to which remedial a l t e rna t iv e s reduce the t o x i c i t y , m o b i l i t y or volume of p o t e n t i a l l y hazardous mater ia l s
through treatment:

• The treatment processes the a l t e rna t iv e s e m p l o y and mater ia l s they w i l l treat;
• The amount of hazardous mat er ia l s that w i l l be des troyed or tr ea t ed , i n c l u d i n g

how the p r i n c i p a l t h r e a t ( s ) w i l l be a d d r e s s e d ;
• The degree of expec t ed reduc t ion in t o x i c i t y , m o b i l i t y , or volume of the material

due to treatment , measured as a percentage of r educ t ion (or order of m a g n i t u d e ) ;
• The degree to which the treatment is irreversible;
• The type and quant i ty of r e s i dua l s that w i l l remain f o l l o w i n g treatment,

cons ider ing the pers i s t ence , t o x i c i ty , m o b i l i t y , and p r o p e n s i t y to bioaccumulate
of such hazardous substances and their cons t i tuent s; and

• Whether the a l t e rnat ive would s a t i s f y the s tatutory pre f erence for treatment as a
p r i n c i p a l element of the remedy.

I m p l e m e n t a b i l i t y

T h i s criterion addres se s the t e chnical and a d m i n i s t r a t i v e f e a s i b i l i t y of i m p l e m e n t i n g each
remedial a l t e rna t iv e and the a v a i l a b i l i t y of various services and m a t e r i a l s required dur ing its
i m p l e m e n t a t i o n . As s p e c i f i e d in the CERCLA guidance , the evaluat ion of i m p l e m e n t a b i l i r y i n c l u d e s
three categories o f analy s i s and 'a total o f nine factors:

• Techni ca l F e a s i b i l i t y
1. A b i l i t y to construct and operate the t e chno logy
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2. R e l i a b i l i t y of the t e chnology
3. Ease of u n d e r t a k i n g a d d i t i o n a l remedial actions, if necessary
4. A b i l i t y to monitor the e f f e c t i v e n e s s of the remedy

A d m i n i s t r a t i v e F e a s i b i l i t y
5. A b i l i t y to obtain approva l s from other agencies
6. Coord ina t i on with other agencies

A v a i l a b i l i t y o f Servi c e s and M a t e r i a l s
7. A v a i l a b i l i t y of o f f - s i t e treatment, storage and d i s p o s a l services and

capac i ty
8. A v a i l a b i l i t y of necessary equipment and s p e c i a l i s t s
9. A v a i l a b i l i t y of new t e c h n o l o g y under cons idera t ion

Cost

For each a l t ernat ive , a -30 to +50 percent cost e s t imat e is d ev e l op ed in accordance with
procedures in the Remedial Action Costing Procedures Manual. Cost e s t ima t e s for each al t ernat ive are
based on conceptual engineer ing and de s ign and are expressed in terms of 2001 d o l l a r s . The cost
e s t imate for a remedial a l t ernat ive consis t s of f o u r p r i n c i p a l e lements:

• Remedial action cost - Remedial action cost consi s t s of direct (construct ion),
indirec t (non-construct ion and overhead) costs, and costs associated with the
i m p l e m e n t a t i o n of community hea l th program. Direct costs i n c l u d e the cost for
equipment , labor, and mat er ia l s incurred to d e v e l o p , construct, and i m p l e m e n t a
remedial action. I n d i r e c t costs are e x p e n d i t u r e s for engineering, f i n a n c i a l , and
other services that are not a c t u a l l y a part of construction but are required to
i m p l e m e n t a remedial al ternative. T h e s e i tems are i n c l u d e d in the d e t a i l e d cost
analys i s . As d i s cu s s ed in A p p e n d i x B, remedial action i n c l u d e s engineer ing
actions (i.e., soil removal and/or tilling) and s e t t ing up and i m p l e m e n t i n g a
community hea l th program.

• Operation and maintenance cost - Operation and maintenance ( O & M ) cost refers
to pos t-remedial action cost items necessary to ensure the continued
e f f e c t i v e n e s s of a remedial action. For the a l t ernat ive s under consideration in
th i s FS there are no O&M a c t i v i t i e s other than p e r i o d i c review. Long-term
actions, such as i m p l e m e n t a t i o n of the community hea l th program, are
considered to be a component of remedial action.
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Cost for a 5-year review - S e c t i o n 1 2 1 ( c ) of C E R C L A , as amended, s tates that a
5-year review of a r e m e d i a l a c t i on is required if that remedial action resul t s in
hazardous c o n s t i t u e n t s remaining on-site.

• Present worth a n a l y s i s - T h i s ana ly s i s is used to eva lua t e the remedial action and
O&M costs of a r emed ia l a l t e r n a t i v e based on its present worth. A present worth
a n a l y s i s compares e x p e n d i t u r e s for various a l t e r n a t i v e s where those e xpend i tur e s
occur over d i f f e r e n t l i m e p er i od s . By d i s c o u n t i n g all costs to a common base
year, the cos t s for d i f f e r e n t r emed ia l a c t i o n a l t e r n a t i v e s can be compared based
on a s i n g l e cost f i g u r e for each a l t e r n a t i v e . The t o t a l present worth for a s i n g l e
a l t e r n a t i v e i s equal to the fu l l amount o f al l costs incurred through the end o f the
f i r s t year o f o p e r a t i o n ( c a p i t a l c o s t) , p l u s t h e series o f e x p e n d i t u r e s in f o l l o w i n g
years reduced by th e a p p r o p r i a t e f u t u r e v a l u e / p r e s e n t worth d i s c ount f a c t o r . T h i s
a n a l y s i s a l l o w s the c o m p a r i s o n of r e m e d i a l a l t e r n a t i v e s on the basis o f a s i n g l e
cost r e p r e s e n t i n g an amount t h a t , if i n v e s t e d in the base, year and d i s bur s ed as
n e e d e d , wou ld be s u f f i c i e n t t o cover al l cos t s a s s o c i a t e d wi th the r emed ia l ac t i on
over its p l a n n e d l i f e . A discount rate of 5 percent is assumed for base
c a l c u l a t i o n s ( E P A . 1988a). T h e d i s c o u n t rate r epr e s en t s t h e a n t i c i p a t e d
d i f f e r e n c e between the rate o f i n f l a t i o n and inve s tment return.

S t a t e a n d C o m m u n i t y A c c e p t a n c e

As d i s cu s s ed in th e FS G u i d a n c e , EPA w i l l f o r m a l l y e v a l u a t e communi ty and S t a t e acceptance
f o l l o w i n g review of comments received on the Propo s ed P l a n when p u b l i c l y a v a i l a b l e .

The f o l l o w i n g s ub s e c t i on s p r o v i d e an a n a l y s i s o f each o f the r e m e d i a l a l t e r n a t i v e s d e v e l o p e d for
VB/J70 OUI. A summary of the p r i n c i p a l c omponen t s o f each a l t e r n a t i v e i s p r o v i d e d , f o l l o w e d by an
asse s sment o f the a l t e r n a t i v e a g a i n s t the t h r e s h o l d and b a l a n c i n g e v a l u a t i o n cr i t er ia



F e d e r a l Regi s t e r / V o l . 55. No. 46 / T h u r s d a y . March 8. 1990 / Rules and R e g u l a t i o n s 8849
l l i e environment p r i m a r i l y b y p r e v e n t i n g. or c o n t r o l l i n g e x p o s u r e to h a z a r d o u ss u b s t a n c e s , p o l l u t a n t s , o r c o n t a m i n a n t s ,t h r o u g h e n g i n e e r i n g c o n t r o l s , f o re x a m p l e , c o n t a i n m e n t , a n d , a snece s sary, i n s t i t u t i o n a l c o n t r o l s t op r o t e c t human h e a l t h and th eenvironment and to assure c o n t i n u e de f f e c t i v e n e s s o f th e r e spon s e action.( 4 ) F o r ground-water r e sponse a c t i o n s ,the l ead agency s h a l l d e v e l o p a l i m i t e dnumber of remedial a l t e r n a t i v e s thata t t a i n s i t e - s p e c i f i c r e m e d i a t i o n l e v e l swi thin d i f f e r e n t r e s t o ra t i on t ime p e r i o d su t i l i z i n g one or more d i f f e r e n tt e chnologi e s .(5) The l ead agency s h a l l d e v e l o p oneor more innovative t r e a t m e n tt e c h n o l o g i e s f o r f u r t h e r c o n s i d e r a t i o n i fthose t e c h n o l o g i e s o f f e r t h e p o t e n t i a l f o rc o m p a r a b l e or super i or p e r f o r m a n c e ori m p l e m e n t a b i l i t y ; f e w e r or l e s s e radver s e i m p a c t s t han o t h e r a v a i l a b l ea p p r o a c h e s : or lower co s t s for s i m i l a rl e v e l s o f p e r f o r m a n c e than,d e m o n s t r a t e d t r e a t m e n t t e c h n o l o g i e s .( 6 ) T h e no-action a l t e r n a t i v e , whichmay be no f u r t h e r . a c t i o n if someremoval or r emed ia l ac t ion has a l r e a d yoccurred at the s i t e , s h a l l be d e v e l o p e d .(7) As a p p r o p r i a t e , and to the e x t e n ts u f f i c i e n t i n f o r m a t i o n i s a v a i l a b l e , t h eshort- and long-term a s p e c t s of. thef o l l o w i n g three criteria s h a l l be used tog u i d e the d e v e l o p m e n t and screening ofremedial a l t e r n a t i v e s :(i) Effectiveness. T h i s criterionf o c u s e s on the degree to which ana l t e r n a t i v e reduces tox i c i ty. m o b i l i t y , orvolume through t r ea tment , minimizesre s idual risks and a f f o r d s l ong- t ermp r o t e c t i o n , c o m p l i e s with ARARs.minimizes short-term i m p a c t s , and howquickly it achieves p r o t e c t i o n .A l t e r n a t i v e s p r o v i d i n g s i g n i f i c a n t l y l e s se f f e c t i v e n e s s than other, more p r o m i s i n ga l t e r n a t i v e s may be e l iminat ed .A l t e r n a t i v e s that do not prov id ea d e q u a t e p r o t e c t i o n o f human h e a l t hand the environment sha l l be e l i m i n a t e df rom further considerat ion.( i i ) Implementability. T h f s criterionf o c u s e s on the technical f e a s i b i l i t y anda v a i l a b i l i t y of the t e c h n o l o g i e s eacha l t e r n a t i v e would e m p l o y and theadmin i s t ra t iv e f e a s i b i l i t y o fi m p l e m e n t i n g the a l t e r n a t i v e .A l t e r n a t i v e s tha t are t e c h n i c a l l y ora d m i n i s t r a t i v e l y i n f e a s i b l e or thatwould require e q u i p m e n t , s p e c i a l i s t s , orf a c i l i t i e s t h a t are not a v a i l a b l e wi th in area sonab l e period of time may bee l imina t ed f r o m f u r t h e r cons iderat ion.(Hi] Cost. The costs o f constructionand any long-term cost s to o p e r a t e andmaintain the a l t e r n a t i v e s sha l l beconsidered Cos t s that are gro s s lyexcessive compared to the overalle f f e c t i v e n e s s of a l t e r n a t i v e s may be

c o n s i d e r e d as one of several f a c t o r sused t o e l i m i n a t e a l t e r n a t i v e s .A l t e r n a t i v e s p r o v i d i n g e f f e c t i v e n e s s a n di m p l e m e n t a b i l i t y s i m i l a r t o t h a t o fa n o t h e r a l t e r n a t i v e b y e m p l o y i n g as i m i l a r me thod o f t r e a t m e n t ore n g i n e e r i n g c o n t r o l , but at g r e a t e r cos t ,may be e l i m i n a t e d .(8) The lead agency s h a l l n o t i f y t h es u p p o r t agency o f the a l t e r n a t i v e s t h a twill be eva lua t ed in d e t a i l to f a c i l i t a t ethe i d e n t i f i c a t i o n of ARARs and. as .a p p r o p r i a t e , p er t inen t advisorie s ,criteria, or guidance to be considered.(9) Detailed analysis of alternatives.(!) A d e t a i l e d a n a l y s i s sha l l bec onduc t ed on the l imi t ed number ofa l t e r n a t i v e s tha t repre s ent v i a b l ea p p r o a c h e s t o r emed ia l ac t ion a f t e re v a l u a t i o n in the s cr e ening-s tage . Thel ead and s u p p o r t agencie s must i d e n t i f yt h e i r ARARs r e l a t e d t o s p e c i f i c a c t i on sin a t i m e l y manner and no l a t e r than thee a r l y s t a g e s o f t h e c o m p a r a t i v e a n a l y s i s .The l e a d and s u p p o r t agenc i e s may a l s o ,a s a p p r o p r i a t e , i d e n t i f y o th er p e r t i n e n ta d v i s o r i e s , cri teria, or g u i d a n c e in at i m e l y manner.( i i ) T h e d e t a i l e d a n a l y s i s c o n s i s t s o fan assessment of i n d i v i d u a l a l t e r n a t i v e sa g a i n s t each of nine e v a l u a t i o n cri teriaand a c ompara t iv e a n a l y s i s t h a t f o c u s e supon the r e l a t i v e p e r f o r m a n c e of eacha l t e r n a t i v e against those criteria.f i i i) Nine criteria for evaluation. Thea n a l y s i T o T a l T e r n a l ives under review*shal l r e f l e c t the s cope and c o m p l e x i t y ofs i t e p r o b l e m s and a l t e r n a t i v e s beinge v a l u a t e d and cons ider the r e l a t i v es i g n i f i c a n c e of the f a c t o r s w i t h i n eachcriteria. The nine eva lua t i on cr i t er ia areas f o l l o w s :(A) Overall protection of humanhealth and the environment.A l t e r n a t i v e s s h a l l be asses sed tode t ermine whether they can a d e q u a t e l yp r o t e c t human h e a l t h and theenvironment in both the short- andlong-term, f rom u n a c c e p t a b l e riskspo s ed by hazardous sub s tance s ,p o l l u t a n t s , or c on taminant s pre s ent atthe s i te by e l i m i n a t i n g , reduc ing, orc o n t r o l l i n g exposures to l e v e l se s t a b l i s h e d during d e v e l o p m e n t o fr e m e d i a t i o n g o a l s c on s i s t en t with§ 300 .430(e)(2)(i). Overall p r o t e c t i o n ofhuman h e a l t h and the environmentdraws on the a s s e s sment s of othere v a l u a t i o n criteria, e s p e c i a l l y l o n g - t e r me f f e c t i v e n e s s and permanence, shor t 'term e f f e c t i v e n e s s , and c o m p l i a n c e withARARs.(B) Compliance with ARARs. Thea l t e rna t iv e s shall be assessed todetermine whether they a t t a i n .a p p l i c a b l e or relevant and a p p r o p r i a t erequirements under f e d e r a l 'environmental laws and s t a t eenvironmental or f a c i l i t y s i t i n g laws or

p r o v i d e grounds for invoking one o f thewaivers under p a r a g r a p h ( f ) ( l ) ( i i ) ( C ) o ft h i s s e c t i on .
(C) Long-term effectiveness andpermanence. A l t e r n a t i v e s s h a l l bea s s e s s ed f o r t h e l o n g - t e r m e f f e c t i v e n e s sa n d p ermanence they a f f o r d , a l o n g w i t hthe degree of c e r t a i n t y that thea l t e r n a t i v e wil l prove su c c e s s fu l .F a c t o r s that shal l be considered, asa p p r o p r i a t e , . include the f o l l o w i n g :(1) M a g n i t u d e of residual riskremaining f r o m untreated waste ortrea tment r e s idua l s remaining at theconclus ion of the remedial ac t iv i t i e s .The charac ter i s t i c s o f the r e s idual ss hou ld be considered to the degree t h a tthey remain hazardous , taking intoaccount the ir volume, t o x i c i t y , m o b i l i t y ,and p r o p e n s i t y to b ioaccumulate .(2) A d e q u a c y and r e l i a b i l i t y ofc o n t r o l s such as conta inment s y s t e m sand i n s t i t u t i o n a l c o n t r o l s that arenecessary to manage t r ea tmen tr e s i d u a l s and u n t r e a t e d waste. T h i sf a c t o r a d d r e s s e s in p a r t i c u l a r th eu n c e r t a i n t i e s a s s o c i a t e d w i th l andd i s p o s a l f o r p r o v i d i n g l o n g - t e r mp r o t e c t i o n f r o m r e s i d u a l s : t h ea s s e s sment of the p o t e n t i a l need tor e p l a c e t e chnical c omponen t s o f th ea l t e r n a t i v e , such as a cap, a slurry w a i l .or a t r ea tment system: and the p o t e n t i a le xpo sure p a t h w a y s and risks poseds h o u l d t h e ' r e m e d i a l ac t i on needrep lac ement(D) Reduction of toxicity. mobility, orvolume through treatment. The degree IDwhich a l t e r n a t i v e s e m p l o y re cyc l ing ort r e a t m e n t t h a t reduces t o x i c i t y , m o b i l i t y .or volume s h a l l be a s s e s s ed , i n c l u d i n ghow t r e a t m e n t is used to addr e s s thep r i n c i p a l t h r e a t s po s ed by the s i te.F a c t o r s that s h a l l be cons idered , asa p p r o p r i a t e , i n c l u d e t h e f o l l o w i n g :(1) The t r ea tmen t or r e cyc l ingproc e s s e s the a l t e r n a t i v e s e m p l o y andm a t e r i a l s t h ey wil l treat:(2) The amount of hazardoussub s tance s , p o l l u t a n t s , or c o n t a m i n a n t sthat will be d e s t r o y e d , t r e a t e d , orrecycled:[3] The degree o f e x p e c t e d r e d u c t i o nin t o x i c i t y , m o b i l i t y , or volume of thewaste due to t r ea tmen t or r e cy c l ing andt h e s p e c i f i c a t i o n o f which r e d u c t i o n ( s )are occurring:

( V ) T h e degree t o which t h e t r e a t m e n tis irrevers ib le:
(5) The type and q u a n t i t y o f r e s i d u a l st h a t w i l l remain f o l l o w i n g t r e a t m e n t ,c o n s i d e r i n g t h e p e r s i s t e n c e , t o x i c i t y ,m o b i l i t y , and p r o p e n s i t y tob i oac cumula t e of such hazardoussub s tance s and their c o n s t i t u e n t s ; and(5) The degree to which treatmentreduces the inherent hazards posed byp r i n c i p a l threat s at the site.
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(E) Short-term effectiveness. Theshort-term impac t s of a l t ernat ive s shallbe assessed con s id er ing the f o l l o w i n g :(7) Shor t - t e rm risks that might beposed to the communi ty duringi m p l e m e n t a t i o n of an al t ernat ive:(2] P o t e n t i a l i m p a c t s on workersd u r i n g remedial act ion and thee f f e c t i v e n e s s and r e l i a b i l i t y o fpro t e c t iv e measures;[3] P o t e n t i a l environmental i m p a c t s ofthe remedial act ion and thee f f e c t i v e n e s s and r e l i a b i l i t y o fm i t i g a t i v e measures dur ingi m p l e m e n t a t i o n ; and(4) Time until p r o t e c t i o n is achieved.(F) Implementability. The ease ord i f f i c u l t y o f i m p l e m e n t i n g t h ea l t e r n a t i v e s s ha l l be assessed bycon s id er ing the f o l l o w i n g t y p e s o ff a c t o r s as a p p r o p r i a t e :( 7 ) T e c h n i c a l f e a s i b i l i t y , i n c l u d i n gtechnical d i f f i c u l t i e s and unknownsa s s o c ia t ed with the cons truc t ion andopera t i on of a t e c h n o l o g y , the r e l i a b i l i t yof the t e c h n o l o g y , ease of u n d e r t a k i n ga d d i t i o n a l remedial ac t ions , and thea b i l i t y to monitor the e f f e c t i v e n e s s ofthe remedy.(2) A d m i n i s t r a t i v e f e a s i b i l i t y ,i n c l u d i n g a c t i v i t i e s needed to c o o r d i n a t ewi th other o f f i c e s and agencies and thea b i l i t y and time required to obtain anynecessary a p p r o v a l s and permi t s f r o mother agencies ( f o r o f f - s i t e a c t i o n s ] ;[3) A v a i l a b i l i t y of services andmaterials, including the a v a i l a b i l i t y ofadequat e o f f - s i t e t r ea tment , s toragec a p a c i t y , and d i s p o s a l c a p a c i t y andservices; the a v a i l a b i l i t y of necessaryequipment and sp e c ia l i s t s , andprovis ions to ensure any necessarya d d i t i o n a l resources; the a v a i l a b i l i t y o fservices and m a t e r i a l s ; and a v a i l a b i l i t yof p r o s p e c t i v e technologie s .(G) Cost. The t y p e s o f costs that s h a l lbe assessed inc lude the f o l l o w i n g :(7] C a p i t a l costs, i n c l u d i n g both directand indirect costs;(2) Annual op era t i on and maintenancecosts; and(3) Net present value of c a p i t a l andO&M costs.(H) State acceptance. Ass e s smen t ofs tate concerns may not be c o m p l e t e duntil comments on the RI/FS arereceived but may be d i s cu s s ed , to theextent p o s s i b l e , in the propo s ed p l a nissued for p u b l i c comment The s t a t econcerns that shall be assessed i n c l u d ethe f o l l o w i n g :(1) The s ta t e ' s p o s i t i o n and k eyconcerns re la ted to the pr e f e r r edal ternat ive and other alternatives; and(2) S t a t e comments on ARARs or thepropo s ed use of waivers.( I ) Community acceptance. T h i sassessment includes determining whichcomponents of the a l t e r n a t i v e s

i n t e r e s t e d persons in the c ommuni tys u p p o r t , have reservations about, oro p p o s e . T h i s assessment may not bec o m p l e t e d until comments on thepropo s ed p l a n are received./(^Selection of remedy—(1) Remediesse l ec ted s h a l l r e f l e c t the s cope andp u r p o s e of the act ions being under takenand how the ac t ion r e la t e s to l ong-t erm,comprehens ive response at the s i t e ,(i) The criteria noted in p a r a g r a p h(e)(9)(iii) of th i s s e c t ion are used tos e l e c t a remedy. T h e s e criteria areca t egor ized into three groups.(A) Threshold criteria. Overallp r o t e c t i o n of human h e a l t h and theenvironment and c ompl ianc e wi thA R A R s (unle s s a s p e c i f i c ARAR isw a i v e d ) are t h r e s h o l d requirements tha ieach a l t e r n a t i v e must meet in order tobe e l i g i b l e for s e l ec t ion.(B) Primary balancing criteria. Thef i v e pr imary ba lanc ing cri teria are long-term e f f e c t i v e n e s s and permanence;r e d u c t i o n of t o x i c i t y , m o b i l i t y , or volumethrough t r ea tment: short- terme f f e c t i v e n e s s ; i m p l e m e n t a b i l i t y : a n dcost.(C) Modifying criteria. S t a t e andcommuni ty a c c ep tanc e are m o d i f y i n g•criteria tha t s h a l l be considered inremedy s e l e c t i on .(ii) The selection of a remedial a c t i onis a t w o - s t e p proces s and s h a l l proceedin accordance with § 300.515(e). F i r s t ,the l ead agency, in c o n j u n c t i o n with thes u p p o r t agency, i d e n t i f i e s a pre f erreda l t e r n a t i v e and pr e s en t s it to the p u b l i cin a p r o p o s e d p l a n , for review andcomment. Second, the lead agency s h a l lreview the pub l i c comments and consultxv i th the s t a t e (or s uppor t ag ency) inorder to de t ermine if the a l t e r n a t i v eremains the most a p p r o p r i a t e r emed ia laction for the site or site problem. Thel ead agency, as s p e c i f i e d in 5 300.515(e).makes the f i n a l remedy s e l e c t i o ndec i s i on, which s h a l l be do cument ed inthe ROD. Each remedial a l t e rna t iv es e l e c t e d as a S u p e r f u n d remedy w i l le m p l o y the criteria as i n d i c a t e d inp a r a g r a p h ( f ) ( l ) ( i ) o f this s e c t ion t omake the f o l l o w i n g determination:(A) Each remedial action s e l e c t eds h a l l be pro t e c t iv e of human h e a l t h andthe environment.(B) On-site remedial actions s e l e c t edin a ROD must a t t a i n those ARARs t h a tare i d e n t i f i e d at the time of RODs ignature or provide grounds forinvoking a waiver under§ 3 0 0 . 4 3 0 { f ) ( l ) ( i i ) ( C ) .(7) Requirements that are p r o m u l g a t e dor m o d i f i e d a f t e r ROD signature must bea t t a i n e d (or wa ived) only whendetermined to be a p p l i c a b l e or relevantand a p p r o p r i a t e and necessary to ensurethat the remedy is protec t ive of humanh e a l t h and the environment.

(2) C o m p o n e n t s of the remedy notdescribed in the ROD must a t ta in (orwaive) requirements tha t are i d e n t i f i e das a p p l i c a b l e or relevant anda p p r o p r i a t e at the time the amendmentto the ROD or the e x p l a n a t i o n ofs i g n i f i c a n t d i f f e r e n c e d e s cr i b ing t h ecomponent is signed(C) An a l t e r n a t i v e that does not meetan ARAR under f e d e r a l environmentalor s t a t e environmental or f a c i l i t y s i t i n glaws may be s e l e c t ed under thef o l l o w i n g circumstances:
(7) The a l t e r n a t i y e j i s an in t e r im ~measure a n d . w f l l b e c o m e p a r f o f a t o t a lremedial ac t ion tha t wi l l a t t a i n thea p p l i c a b l e or relevant and a p p r o p r i a t ef e d e r a l or s t a t e requirement;(2) C o m p l i a n c e wi th the requirementw i l l r e s u l t in greater risk to humanh e a l t h and the environment than othera l t e r n a t i v e s :[3] C o m p l i a n c e w i th the requirementi s t e c h n i c a l l y i m p r a c t i c a b l e f r o m anengineering perspec t ive:(4) The a l t e r n a t i v e w i l l a t t a i n as t a n d a r d of . p e r f o r m a n c e tha t i sequ iva l en t to that required under theotherwise a p p l i c a b l e s t a n d a r d ,requirement, or l i m i t a t i o n through use ofanother method or a p p r o a c h ;(5) W i t h re spec t to a s t a t erequirement, the s t a t e has notc o n s i s t e n t l y a p p l i e d , o r d e m o n s t r a t e dt h e i n t e n t i o n t o c o n s i s t e n t l y a p p l y , t h ep r o m u l g a t e d requirement in s i m i l a rc ir cumstance s at other remedial ac t i onsw i t h i n the s t a t e ; or(6) For F u n d - f i n a n c e d r e spons eac t i on s o n l y , an a l t e r n a t i v e tha t a t t a i n sthe A R A R wi l l not provide a balancebetween the need for p r o t e c t i o n ofhuman h e a l t h and the environment atthe s i te and the a v a i l a b i l i t y of Fundmonies to r e spond to other s i t e s tha tmay pre s en t a threat to h u m a n ' h e a l t hand the environment.(D) Each remedial action s e l ec t eds ha l l be c o s t - e i i e c t iv e , p r o v i d e d t h a t i t"=tirst s a t i s f i e s the t hr e sho ld criteria s e tf o r t h in § 3 0 0 . 4 3 0 { f ) { l ) ( i i ) (A) and (B).C o s t - e f f e c t i v e n e s s is determined bye v a l u a t i n g the f o l l o w i n g three o f th e f i v eb a l a n c i n g criteria noted in§ 300.430(f)(l)(i)(B) to de t ermine overalle f f e c t i v e n e s s : long-term e f f e c t i v e n e s sand permanence, reduc t ion of t o x i c i t y ,m o b i l i t y , or volume through t r e a t m e n t ,and short-term e f f e c t i v e n e s s . Overalle f f e c t i v e n e s s is then compared to cost toensure tha t the remedy is c o s t - e f f e c t i v e ;A remedy sha l l be c o s t - e f f e c t i v e if i tscosts are p r o p o r t i o n a l to its overalle f f e c t i v e n e s s .(E) Each remedial ac t ion shal l u t i l i z epermanent s o l u t i o n s and a l t e r n a t i v etreatment technologies or resourcerecovery t e c h n o l o g i e s to the maximum
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e x t e n t practicable. Thi s requirements h a l l be fulf i l led by s e l e c t i n g thea l t e r n a t i v e that s a t i s f i e s p a r a g r a p h(f)(l)(ji) (A) and (B) of this section andp r o v i d e s the best balance of t r a d e - o f f aamong a l t e r n a t i v e s in terms of the f i v eprimary balancing criteria noted in.p a r a g r a p h ( f ) ( l ) ( i } ( B ) o f t h i s section. T h ebalancing shall emphas ize long-terme f f e c t i v e n e s s and reduction of t ox i c i ty ,m o b i l i t y , or volume through treatment .The balancing sha l l also consider thep r e f e r e n c e for treatment as a principale l ement and the bias against o f f - s i t eland d i s p o s a l of untreated waste. Inmaking the d e t e rmina t i on under thi sp a r a g r a p h , the m o d i f y i n g criteria ofs t a t e a c c e p t a n c e and communi tyacceptance described in p a r a g r a p h( f ) ( l ) ( i ) ( C ) o f th i s s e c t i on s h a l l a l s o b econsidered.(2) The proposed plan. In the f i r s t s t e pin the remedy s e l e c t i o n proce s s , the l eadagency shal l i d e n t i f y th e a l t e r n a t i v e thatbest meets the requirements in§ 300 .430{f)(l). above, and s h a l l pre s entthat a l t e r n a t i v e to the p u b l i c in ap r o p o s e d p lan. The lead agency, inconjunct ion with the suppor t agency andcons i s t en t with § 300.515(e), s h a l lp r e p a r e a proposed p l a n t h a t b r i e f l ydescr ibe s the remedial a l t e rna t iv e sanalyzed by the l ea'd agency, propo s e s ap r e f e r r e d remedial action a l t e r n a t i v e ,and summarizes the i n f o r m a t i o n reliedu p o n to select the pr e f e rr ed al t ernat ive .The s e l e c t i o n of remedy process for ano p e r a b l e unit may be in i t ia t ed at anyt ime dur ing the remedial action process.The purpo s e of the proposed p lan is tos u p p l e m e n t t h e RI/FS and p r o v i d e t h e. p u b l i c wi th a r e a s o n a b l e ' o p p o r t u n i t y tocomment on the p r e f e r r e d a l t e r n a t i v e forremedia l action, as well as a l t e r n a t i v ep l a n s under cons idera t ion, and top a r t i c i p a t e in the s e l e c t i o n of remedialact ion at a site. At a minimum, thep r o p o s e d p l a n shal l:(i) Provide a brief summaryd e s c r i p t i o n o f th e r emedia l a l t e r n a t i v e se v a l u a t e d in the d e t a i l e d ana ly s i se s t a b l i s h e d under p a r a g r a p h (e)(9) o fthis s e c t ion;( i i ) I d e n t i t y a n d prov ide a d i s cu s s i onof th e r a t i o n a l e t h a t s u p p o r t s th ep r e f e r r e d a l t e r n a t i v e ;(iii) Provide a summary of any f ormalcomments received f r o m the s u p p o r tagency; and(iv) Provide.a.summary e x p l a n a t i o n o fany p r o p o s e d waiver i d e n t i f i e d underp a r a g r a p h ( f ) ( l p ) ( C ) o f th i s sectionf r om an ARAR.(3) Community relations to supportthe selection of remedy, (i) The leadagency, a f t e r pr epara t i on of thepropo s ed p lan and review by thes u p p o r t agency, shall conduct thef o l l o w i n g activities:

(A) Publ i sh a notice o f a v a i l a b i l i t yand brief ana ly s i s of t h e . p r o p o s e d planin a m a j o r local newspaper of generalcirculation;(B) Make the p r o p o s e d p l a n ands u p p o r t i n g a n a l y s i s and i n f o r m a t i o na v a i l a b l e in the admin i s t ra t iv e recordrequired under subpart I of t h i s par t;(C) Provide a reasonable o p p o r t u n i t y ,not less than 30 calendar days, forsubmiss ion of wr i t t en and oralcomments on the proposed p l a n and thes u p p o r t i n g analy s i s and i n f o r m a t i o nl o c a t e d in the i n f o r m a t i o n r epo s i t o ry ,i n c l u d i n g t h e R I / F S . U p o n t i m e l yrequest, the lead agency will extend thep u b l i c comment period by a minimum of30 a d d i t i o n a l days;(D) Provide the o p p o r t u n i t y for ap u b l i c meet ing to be he ld during thep u b l i c comment period at or near thes i t e at issue r e g a r d i n g the propo s ed p l a nand the s u p p o r t i n g analysi s andi n f o r m a t i o n ;(E) K e e p a t ran s c r ip t o f the p u b l i cmeet ing he ld during the p u b l i c commentperiod pursuant to C E R C L A section117(a) and make such transcriptava i lab l e to the pub l i c; and(F) Prepare a written summary ofs i g n i f i c a n t comments, crit ici sms, andnew relevant i n f o r m a t i o n submi t t eddur ing the pub l i c comment period andthe lead agency response to each issue.T h i s responsiveness summary shal l bemade a v a i l a b l e with the record ofdec i s ion.( i i ) A f t e r p u b l i c a t i o n o f t h e p r o p o s e dp l a n and prior to a d o p t i o n of thes e l e c t ed remedy in the record ofd e c i s i o n , if new i n f o r m a t i o n is madea v a i l a b l e t ha t s i g n i f i c a n t l y changes th ebasic f e a t u r e s of the remedy wi thre spec t to s cope, p e r f o r m a n c e , or cost,such that the remedy s i g n i f i c a n t l yd i f f e r s f r o m the original p r o p o s a l in thep r o p o s e d p l a n and the s u p p o r t i n ga n a l y s i s and i n f o r m a t i o n , die l eadagency s h a l l :(A) I n c l u d e a d i s cu s s i on in the recordof de c i s i on of the s i g n i f i c a n t changesand reasons for such changes, if the leadagency determines such changes couldbe reasonably a n t i c i p a t e d by the p u b l i cbased on the a l t ernat ive s and otheri n f o r m a t i o n available in the propo s edp l a n or the s u p p o r t i n g ana ly s i s andi n f o r m a t i o n in the admin i s t ra t iv e record;or (B) Seek a d d i t i o n a l p u b l i c commenton a revised proposed p l a n , when thelead agency determines the changecould not have been reasonablya n t i c i p a t e d by the pub l i c based on thei n f o r m a t i o n a v a i l a b l e in the propo s edp l a n or the support ing analy s i s andi n f o r m a t i o n in the admini s trat ive record.The lead agency sha l l , prior to a d o p t i o nof the selected remedy in the ROD, issue

a revised proposed p l a n , which shal li n c l u d e a discussion of the s i g n i f i c a n tchanges and the reasons for suchchanges, in accordance with the p u b l i cp a r t i c i p a t i o n requirements described inp a r a g r a p h f f } ( 3 } ( i ) o f this section.(4) Final remedy selection, (i) In thesecond and f i n a l s t e p in the remedyse l e c t i on process , the lead agency s h a l lreassess i t s i n i t i a l de t erminat ion thatthe p r e f e r r e d al ternative provides thebest balance of t r a d e - o f f s , now f a c t o r i n gin any new i n f o r m a t i o n or po in t s ofview expressed by the s t a t e (or s uppor tagency) and community during thep u b l i c comment period. The lead agencys h a l l consider s t a t e (or s u p p o r t a g e n c y )and community comments r egard ing thelead a g e n c y ' s evaluat ion o f a l t e r n a t i v e swith re spec t to the other criteria. T h e s ecomments may p r o m p t the lead agencyt o m o d i f y a s p e c t s o f the pre f erreda l t e r n a t i v e or decide that anothera l t e r n a t i v e provide s a more a p p r o p r i a t ebalance . The l ead agency, as s p e c i f i e din § 300.515(e), s h a l l make the f i n a lremedy selection decision and documenttha t decision in the ROD.(ii) If a remedial action is selected thatr e s u l t s in hazardous substances,p o l l u t a n t s , or contaminants remaining atthe s i t e above l e v e l s that a l l o w foru n l i m i t e d use and unrestricted exposure,the lead agency s h a l l review such actionno l e s s o f t e n than every f i v e years a f t e ri n i t i a t i o n of the selected remedialaction.
(i i i) The process f or s e l e c t i on o f aremedial action at a f e d e r a l f a c i l i t y onthe NPL, pursuant to CERCLA section120, s h a l l entail:( A ) J o i n t s e l e c t i on o f remedial actionby the head of the relevant d e p a r t m e n t ,agency, or i n s t r u m e n t a l i t y and EPA: or -(B) If mutual agreement on the remedyis not reached, s e l e c t ion of the remedyis made by EPA.(5) Documenting the decision, (i) Tos uppor t the s e l ec t ion of a remedialac t i on , al l f a c t s , analyses of f a c t s , ands i t e - s p e c i f i c p o l i c y determinationsconsidered in the course of carrying outa c t i v i t i e s in this section shal l bedocumented, as appropr ia t e , in a recordof decision, in a level of detai la p p r o p r i a t e t o the s i te s i t ua t i on , f orin c lu s i on in the a d m i n i s t r a t i v e recordrequired under subpart I of th i s part.Documentation shal l e x p l a i n how thee v a l u a t i o n criteria in p a r a g r a p h(e)(9)(iii) of this section were used toselect the remedy.(ii.) The ROD sha l l describe thef o l l o w i n g s ta tu t ory requirements as theyr e l a t e to the scope and ob j e c t iv e s of theaction:(A) Hdw the se lected remedy isp r o t e c t i v e of human h e a l t h and the


